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^U5*>] if^7o:/-;k 4, 4* - (>?7i^f^» 

4, 4' -ytKD^y-p-^-7i-Jk 4, 4' X:7x/-;k 
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(Bulletin of Chemical Society of Japan) , 1 9 94^, l6 7t, p. 1749 
- 1 7 5 2, v->-fe5V v9 ' *&)VX (Synthetic Metals) , 3fcH. 1 9 9 7^, 
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»3ttt >ht zKmrntz z\t\z£~3 xm^tm lt *> «t 
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(PBD) , MJ7!/-;MR*# (TAZ) % A*777"D'f> (BCP) , RZfi 

(^->7/^^i^» -2-^^-6- (p-^*3Vht3/x^d;» -4 
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H-fcf^> (D CM) , hUX (2-7x-;HfU5?» -f'Jv^A (I I I) 
(I r (ppy) 3 ) , SOS (1, 1 0-7xt>hDiJ» (4, 4, 

4-h>j7^tD-l- (2-fX-j0 -7?>-l, 3-5?^- h) a- 
Ofcf^A (III) (Eu (TTA) 3 phen) mmtfZtlZo 
5 ^ t U 77P y i7l t ltd PBD, TAZ, StfBCPa* 

i?aAItLTH U<ftU3^A (Li 2 0) > ®HfcIV^*^A (Mg 
O) , 7)VS.i- (A 1 2 0 3 ) , ^y-ftU^^A (L i F) , yyifr?if*>><y 
A (M g F 2 ) , 7yfUXhD>5 i ^A (SrF 2 ) , 'J^A*/^/ U H 
10 (Liq) , U?7A7W7tht-h^ (Li (acac) ) , WffltV 

3^A£-&» U^*7A, ^-hU^A, #D^A, R£ttr->^A^agtfe,*l5. 

15 

ILTOLED^fitS. 
ftW, ^T<z>7j*££*#tfsn5. 



r 



10 



Q PCT/OP?nn4/nrtQ2io 

WO 2005/000832 w W PCT/JP2004/009210 



mmRzmmtm tbxtt ±m o l e d m^-vm^ l tc % © t mom^t 

» (PDAF) m<D#V7Jl'*U>mmfc. #U <2-*h*~>-5- (2' 
-X3Mt^*y^» -i, 4-7irl.>tfzl/» (MEH-PPV) *g<D 

tfvy*—u>}£-u>mmft* s^u (3-mm7x» (pat) u 

t*©*'J^7i>^fr, #'JK=**M'/-^ (PVCz) 

15 

n- \z%m'tttmmtf*>n% . 

25 *mw\t. TmnmmMizmfeistiz'bo'vuteK. 
immrn i ] 

TmRjfcjZ (i 7) t^ii, 2-tHD+^5 i ;i/-i > 4-^>y^^u- 



20 



WO 2005/000832 
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10 



15 



20 



25 



HO OH 

Q-S0 3 Na + &^ C| 
Na0 3 S 



-OH 




(1 7) 



25 



&m.—7kmyi, mMfc^ftM) 25. 4o g ^u $S7k£*&±hu^A9. 7 

2 3 508ml *m&MZ., llf 1 0#HH*#LT»tf Sif-fc. Kfc 
mzjLVpnjUt HU>7. 19ml*JnA, MT2«f|BJ!i^Lfc«, 70*0 

^6 3 0ml*MT«k<»»U iSigLfc. ^ / -;i/Tf 8fci$ U 

*&a«£^BETigat$£@ Lfc. 5 0 0ml &Ju*;fcgfc % »i^2 

0 0ml *fll*.T$NftU 4cJRftlMIX^2 0 Om 1 T?SSR:2 EHfeifrLfc. 
#»««ffiT8M8*fcBIU mmzX? y—)),4 2 0ml SinATJ^tfrSfrLfcafc 
IftJIU MfET, Jt«*»mttHLT2 0. 5 8 g©efi»**#fc OK* 7 
3%) . 

f&n&fifi^^-NMR, 13 C-NMRRO!ES I -MSfc«fcOM 
Ltfttil^, HMBDDSfi*i#A6n5NMRX^ HMftStU m/z 

3 2 5*t»ffi*tlfc. 

'H-NMR (400MHz, D 2 ): <5 3.57 (2H, dd), 3.66 (2H, dd), 3.79 (1H, dddd), 

7.53 (1H, d), 7.79 (1H, d) 
"C-NMR (100MHz, D 2 0): <5 60.3, 62.6, 64.9, 72.2, 73.7, 74.9 
MS(ESI-): m/z 325 (M-H)- 
»6nftfifi»*OHMBDD SZt h 'J I7AI6 1 6mgfc**U M^*^ 

DHXfcU HMBDDS 4 7 5mg§#& -f *>35SI«ff«f 

COW 8 7%) . 

scfcD^mzm^ (is) ©1, 4-^>y^^-y->^^urfv- 
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1 (WTBDO-ltlSt) S^fifcLfcft, 3(19)01. 4-s<>Vi?** 



_/=\ Br r< Va 

BDO-1 

4-^>V/^^> 15. 0 7gllML, g 
mnmn.T. IKtKDMF 3 0 0ml £Jn*T*g£? 6 OXKMit^h 

U#A4. 2 7 6 gSrJn^> gfff#ffl^T. SlT?7 0m 4 0tT7 0^FI 

^T«£M$tfei, «£ETT?jR«i$g@Lfc 0 mmzmm^)v& oomi 

T*fclft«, M£ET, fiffilL, 3SJ**iI«x5 t ^-^*> (5:6) *6ff 
»ftbTafi»ft©BDO-l*#fc 0RS8. 62g, JR¥5 2%) . 

<WO^W (19) 




Jfcfc, ?&ibT 0 1 1 Ife 3 0 1 0 6 g iCMLT 8 . 6 2gODBD 

O- 1 «S#L*:#t&4 0»W*WTaP*&«, 0TCT3 O^K, lfiT4 *PQ 
ft^lsfc. — ;n 5 om ltel$>t> < D;ttlX.Tit&L/fc& % v^x^ 

JH-f^7 5 0ml, ^ ^ / 2 0 0 ra 1 SilD AtSlT? 2 L, M 

^X6 5 0C (H^-f:/) ^H^7A^PVh^77^-fcj;f)il!U W 



10 



20 
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fi»BDSO-lW^nfc 0K«5. 83g, iR^3 5%) „ 

^13 9. 5%, 4. 4%, 13%T$D, X)V*>Wt&$L ( 1 +m+ n) «2 
~4 £#*.£tl-5. 
C^ttM 3 ] 

TIBS^S (2 0) fcfi!^ 1. 4-^>v^^v->xjv^>m<t^^v 

2 (KTBDSO-2i»t) S^JfcLfc. 

^OH 

(SOjHfc (S0 3 H) 2 
BDSO— 2 

^MMlfcfB^©^fc<fcO'a-J*bfeHMBDDS-^-hU^A^2. 0 0 3 
SlZttU. &mmmm.TXX (4-7WD7i^;W XW>6 8 8mg, 6 
0%*^b^-hiJr>A3 5 i mg( MtKN, N-^5 i ;K5yyu^;>io 
Oml £Jli&2m;t, R^S^gJftbfc^ 9 0 t"C 6 3 'WrlBHii^Ufc. MS 

mi, m^*>3mmm?VJLv>7 7,G 5 0 c (h^to & 1 0 g sris^un* 
otc®fc&mmiz±-DT®&is % mi£T, mm&mmt. 2. 5m 

U 1. 9 3 9 g©^fe^^#7t 0Rsp8 3%) . 

J:®Ifi»**ES I -MSK«tD»«fLfcjaf*, BD SO -2 
n-5*-r>lf-^ (i77/-^ 8 8 3) 7^m£ftfc 0 
MS(ESI-): m/z 883 (M+OH)' 
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© 
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TfBSJSS; (2 1) izm^ 1. 4-^>Vi?**V>X)l,ft>mtt.&®*V 
(^TBDSO-3ifS&t-) S^bfc. 



gfcfcfU ^#ffl^,T, A-7Mne7xr;i/9 0 2mg, 6 0%*iftt 
h'J9A348mg, fe[cN, N-^fK$^;u^/>l 0 Om 1 » 
APA, E*&*£g$a&Lfc&, 9 0tJT?6 3P*Mit#l,fc 0 MSTttJ*^ 
**iPATR«*^ih*-e-, MJET, 3»aEfctt*5 0mK HK 

*>3£&TO^X^* 650C (H*-f 70 ttl 0 g ftJB3felp>t«:«, 
U MEET, «$££tR8ra£@bfc. aSW^y-^SmlftM, flrfflb*:® 

#5n&Mse;i^x-f;n oomi ic«»na:«t6ip*&. ii-^ei 
*6 5oc (h^tO &m^f£*7A?n-?btf7y'(-iz&t)m§iL. 1. 

8 15 g©j£fii|ft3*;£#£: (JR^7 1 %) . 
^©t«$ES I -MSRitfMALD I - TO F -MS t)##f LfeiSg 

^, BDSO-3ft*t*A6tlS^<>tf-^«tiftffiStlfc. 

MS(ESI-): m/z 963 (M+OH)- 

MS(ESI+): m/z 964 (M+NH,)* 

MS (MALDI-TOF-MS-): m/z 945 (M-H)" 





(2 1) 



10 



Q PCTi5P2004/nnQ210 

WO 2005/000832 W PCT/JP2004/009210 



immm 5 ] 

(2 2) 1, 4-^.>V^^>7s)^>^it^^V 

(TODSO-4 tB&T) ^^bfeo 



4 0° - WW 

I F F F F 



F 3 (2 2) 

BDSO- 4 

SUSSMl ^IBmcD^{Cct0-&^LfcHMBDDSz:^-hU^A^0. 9 9 3 
U»7A16 0mg, &t*N, n-S^^H' 5 ^/U VJ > 5 0 m 1 SJH&in*, 

Kfo&&&mwt&isftm. 8 o c ct ! 4 ommist&vit. ejsjsss ot;i:^fc 

0 %7jc^fl2^- h U >7 A 5 6mgSat2, 2' - fc*X (4-tHn^>7i 

AW7;wnyp/i>2 2 7mg^mi^tjnA, 80tT33i^ 

mm&Vft. mffi.2iT~Mtii'&. 7R0. 3 6 m l £ijn*T£jfc£#ii:2l*\ MJEET 

^ fi50 ~ 7 5wmm^,mvrco iiic^^y-^smi ^up^t^-c:!!® 

is »fc^^y-;p2 5mi ^Mxxn~\zmm^. mm&Ltco m 

tt«awfc«fe»bfc»^*>2aawif»^xy^^6 5oc <H*<y) 
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**te«fc?K BDSO-4mtfi^5 1 lmg^tf enfe 0R*3 5X) . 
#Stlfe^^?£MALD I-TOF-MS^ckO^LfeiSg^, BDSO- 

MS (MALDI-TOF-MS-) :m/z 2187 (M-H)" 
[3feW« 6 ] 

TiBS/fo* (2 3) izm\ l, 4-^>^^-y->x;^>^-&^tj 

(OTBDSO-5tli&-r) ££7£L&. 



^r-OH 

E F K F ^ 



HO 

F > F > 

F, 





(2 3) 



BDSO— 5 

A-7^Pt7i^9 0 4mg 1 kV;^/-;p (K^b^ttM) 150 
mg®:^6 0%7jc^^hU^A16 6mgfc^L, ^#H^T, &*DM I 
5 0ml fcin*, MT2 Oftm&Vft®. 8 0tT?7«J$Lfc. 
8 Otl^itise 0 %im^± V U *A 1 6 3 mgR^li 1 Ki3sgc©2; 
SiaO^LfeHMBDDSZth'j7All. 0 0 3 g$Jli^m, 8 OX: 
T3 9l$fg!ig#L£. MSTSt^ 7JC0. 3 6m 1 £*a*T£Jfc£#it£-&, 

m^t^m 5o~75 n-emffi&m L&. 

^SfC^^Z-^Sml ^Un^-{C^$-B-fc^, I^Lfcyx^x-f 
JHOOmlWTU ^M7?$S(C1^^L7£. 
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mi/^6 5 0C (H^-fy) §i«54 0ml}: < kD'ft>mfc. Wffi 
i^SiLTf^nfctBDSO- 5fC**U 5ml £ 

iOAT^$-ti:fe^&, ^^c^X^X-^S 0ml tffcMTL, ilM 
T1W#L&. ±^*^|^*L, ^^MJE^ST^fCtD, BDSO 

- 5 zmn&m* i . o 2 3 g mm 56%) . 

#Sft£i£jgt&^5|c£MALD I -TOF-MSfCct«9^Lfei^m, BDS 
MS (MALDI-TOF-MS-): m/z 1349 (M-H)" 

TUKmft (2 4) fcftH, 1, 4-^>Vi>*tt>7,)\,ib>mk&m*V 
(PiTBDSO-etlSt) ££/&Ufco 



3 >= 



OH 



OH IIP F \.|_/ 

v ~ ' <S0 3 No) 2 



(S0 3 H) 2 




(2 4) 



(SOsHfe 

BDSO— 6 
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A-7Jl/tDlf7ir;i/9 0 3mg, 7DD^k>y^ (HJftte^fcSS) 1 

mi 5 0misM, iit2o^, 8 0 < CT7i$ra, i o or-cs mm. 12 

01CT12«MBK 14 0tT5WfW*tl**Ul«ibfc. SfSm^SO'CST^ 
/$LfcHMBDDSrthiJ7Atl. 0 2 9 g^JHS^Un^., 8 0tT7 1^ 
TkO. 3 6ml ftJPATSJKS#±S-&» MJEET> M5 0 
io &#Lfc^X^;Vx-er;P 1 0 Oml^lCiTL, 

5ml *1PAT^— fcMS*, tt&nfc*tt& 

»L1tNH*>&mtEay&x.y27>6 5 OC (H*^) «HM04OmlfcJ; 
is 0-f*>3S!tftLfc. 

«W»«t*«*LT#6nfcaBDSO-6te^b, -fyyn/V-*2m 1 
SlBAT^a-a-fcflKK*, ISf^bfc^x^Px— 5r;k5 0ml ffcflSTL, ^ 

0-6**trJWI6»5|51. 3 62g^fc 0K*7 5X). 
20 »6nfcSt«fi»**MALD I -TOF-MSfcJ:!)»«rl/fc»JI, BDS 

MS (MALDI-TOF-MS-): m/z 1987 (M-H)' 
[&K09 8] 

TI2Kjfo£(2 5) \zffi\,\ l, 4-^>v^**if>;*;ujfc>ttfc^4Mtu 
25 V-l (^TBDSP-UB&f) fc^jfcUfc. 



WO 2005/000832 




BDSP- 1 

A-7MDt7i-jH. 0 4 2 g&CK6 0 %7&mik± h U V A 1 2 6mg 
K**U ^mmmMT, SK*NMP2 0ml £in>L. 8 0 

0, KTPHStB&f) 2 5 4mg^i#ffi^Tl?MNMP 1 2. 5m 1£ 
MT8 0t:*-CMLTf ^tlfcPHS-NMP^$, ^^H^CT, 13 

^MJ^A&l. 5 4 7 g, 6 0%7K^b^-hU«>Al 0 2mgRtK|5i*DM 

1 7 o m i z^mmmmrmz., i o sot; mm 8 

2-C) 1?6 3^Wlfc. M$T^^, 7K0. 3 7ml fciJP^TSfS^ 
lt£-B\ M£E~R8M5 0~7 5t:TII|glL&. . 

m?V3Ly?X6 5 0C (H^^y) $iii!|)4 0nill:J:D^t>$iLfe. 
Wffi*««S*LT»&ttfcttBDSP-lK:*#U ^V7-n/v-^2ml 
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&imz.mmzi*:fcmm&, it#ufc^x^x-5^5 omi *otfu &m 

- 1 LxT##-r§^6@#: 1 . 0 9 3 g (JRs£ 5 0%). 

terj&jC (2 6) fw^ti, i, 4-^>v>?^-y->x;^>m'ffc-&w; 

V-2 (^TBDSP-2,i:IS&-r) Sr^figLfc. 




(2 6) 



BDSP— 2 

/^-7MDlf7i-JH5 2mg 1 ^"^^7;^P-4, 4* - b*:7a:/ — 
;^ (m^b^SS) 44 6mgM6 0%7K^fe;^-hU^A8 4mg(CftU g 
io ifi^T, iTlCDMI 5 Oml SJD^., S1T5^, 6 OlC?4l5m. 80t 

fefd^D-a-fiebfcHMBDDSn^-hU^A^l. 0 12 gRtf6 0 %i^m\^ 
^SSTf^^, *0. 3 3m 1 £ira*TSJS£#ih£-B\ «£ET» M5 0 

~7 0 < CT5t^@L^ o sSfc^^;-;Hmi *ftiA^-fc»»s-a-fc«, 

&#bfc^X5\H/X-rr;Ul 00ml "PfciTFU IIT^6I:3 O^Lfc. 
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vrcm^*>3zm®m?vjLy?x6 5 oc ch^t) ^a*54 0mi ^cto 

f WSSiLTi^nfcaBDS p - 2 1:^1, 5 
m 1 &taz.mm2"&rc.®m&. M^ufc^x^x-^i/s om 1 *citl, 

SP-2^iUTMt5^«8 6 4mg*#fc 01X35 6 8 %) . 

i&mm 1 ] 

( 7 x ~)^t- h77- U > 
10 tttiltlTfflti, a (2 7) 



Tiiiitt7-7&iiifc. «"7=^©ii«5SrSft*iii« 6-8 

15 > • • dr5*;U • VtJ-X^W • Orf - 3>*/t> (Bulletin of 

Chemical Society of Japan) , 1 9 94$, ^6 7i, p. 1749-1752 \Z 
12ii£ftTV> 57? KTO^lCf^7i^fh7 7^U > (PT 

A) 

m%s p-7ir^r5>i 2. 9 7 7 g$, h;px>2 u v VMzmm 

7 0*CT3 OftmmmVtc. ^(D'tik. p-hh'D^7x-JI/7S>5 3. 3 

4 6g$^iinb, mmmm^.T. ^.mmmi o o < cT2 4^s^$-e-^. 




(2 7) 
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(i:D. x-^;n?n^gfe^ufc^«b, %*>tir£f&m&ME.T. eox: 
t?i ommimv/t. mm(Dn^m^%t>~mmK>mvxm^^3 9. 6 

Og£#fc (iR^7 5%) „ 

mmw 10] 

^2T#^tl^:BDSO-l 9 5mgi^JlT#Sn&PTA 5 
OmgtOM&mzttL* *&S—)1>1. 9 0ml, N, N-5?^;nr-fc: h7 
5K (OTDMActlSf) l. 8 7ml^^gBMT, M^m^xmmV, 

immrn 1 1 ] 

mmm 3 xn^nrcBDs 0-2 1 9 6mgt^«it#6nfcPTA 

lOOragtOil^CfU ^$«T, DMF 7. 3 8 m 1 ZMZTB 

Lmmm 1 2 ] 

^M4-C#^nfcBDSO-3 2 14mgt^Mlt#^PTA 

ioomgt©i^^u m.mnmmrf. dmf 7. 3 8mi$Mxi 

C^2®^J13] 

^SIM4T#e>tifeBDSO-3 1 0 7mgt^Hn?ienfcPTA 

1 0 omg tci^f^L, msm-mmrf. dmf 7 . 3 8 m 1 &mz.T® 

[»14] 

§SliSM4T?#£*i;fcBDSO-3 5 0. lmgi^Mlt#WcPTA 

2 3. 7mgt0i^|^b, ^l?a^T> DMA c 0. 4 0ml$M 
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CUSSM 1 5 ] 

5 ^MJ4fCll3«0^fcJ;oT#e.nfcBDSO-3 2 14ragt, 

1 {ClSm©^fcJ:oT#enfePTA 1 0 0 mg £(Oig-&%fo*tU MS 
ll§^£T> DMF 3. 4 0mlSD!lfU>yij3-^0. 9 7 m 1 £J®#C&n;L 

[£tt09l 6] 

^TF, DMF 3. 4 Om 1 RtKx?l/>^U3— ;UO. 9 7 m 1 &m%M7Lm 
is SILfc^ 5 0*C(c:in^Ufe'>^n^iJ-/-;n o. 2lmlS»T, «»U 

[HJfiM 1 7 ] 

^SS^J5fcfBm©^fC e fcoT#e > n7S:BDSO-4 1 2 4mgt^il 
20 ^IBmcD^}*(cj;>DT#e.nfePTA 5 lmgtOl^titcML, tUMf^fflM. 
T, DMF 1. 7 OmlS^X^l^>^Un-JPO. 4 9m 1 *0^inA.T» 
mVTc®L. S0T,\Zlmmht^^U^^-/-)V5. llmlftftT, «*U 

25 C^ifiM l 8 ] 

^;8£0»J6 tiSm^&fc.k-DT^SftfcBDSO- 5 1 5 2mg<!:^«l 
{C|Bm©^iCj;oT#e>nfePTA 5 lmgiCl^ij^L, ^^68^ 
T, DMF 1. 7 0ml^Ifl/>^'j3-^0. 4 9m 1 ZMfrMXTm 
ffiVrc'&* 5 0tCftiLfc^aAW-;p5. 1 1 m 1 Sr^T, 
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1 9 ] 

^M7fc|B«©^fc.i:oT#&tlfeBDSO-6 1 5 Omgt^jl 

TDMF 2. 1 lmlROCx^W>^Un-;P0. 9 0 m 1 ZMXUOZmmZ 
5 OtSfcJpffcUfc^D^**/-;!^. 2 1ml$»T, &#U ^ 

^^gfClBm^^fcctoT^StlfcBDS P-2 1 1 5mgt^l 
T, DMF 1. 7 0ml&tfX^>^U3-;K). 4 9m 1 S-JH^Jn^T^ 

5(K MtNRkM) fCJ:«9a!|^bfe. »*ft«lfc*-r. 
C&ttft 2 1 ] 

±m&mi&M 1 o~2 oTfi^nfe^-^-T;^, am£T4 osHwa-v^fti* 

^Jfiflll OKXKl 4©r7=^fcfl|UT^«l/fc««f|fc3lttWi|ft, 

M^mmmmmzmxv, a 1 ^ 1 0 0 nmmmTzmiz^Tm^&ftmv. 



r 
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mm. i p «, mmmit, rmmm^om^it. 
[i] mm 

mEBVtwfemm (dektak3st, B*K&&mmi) jckoajgut. 

[2] I P M 

^m^^ns (ac- 2, mmm® m) «) k±o««l&. 
[3] 

^##:/t^^_^ 7 ^-^^+p (4 1 5 6 Cv 7^l/>hf^/Di?-X 
(Agilent Technologies) St) *m>T«ERrfltHMtfc»j£bjfc. 
[£%0I2 2] 

ft, KSlSSfirttiAU, a-NPD, A 1 q 3 , LiF, A 1 £ffi&&* 
Wc. ^(^^4 0 0111, 60nm, 0. 5nm, lOOnmtL, 

LiFSiUTO. 3~0. 4nm/stU L i Ffd^TfiO . 0 2~0. 
is 0 4nm/stlL **i»fPIW©^fti»fP»iJlfffl«t»Tff ofc. WStl&OLE 

^2 fc^^tiSct -5^, i&ssmi o~i smsi 5-2 oTftsn*:?-;^ 

[1] ELW3e^5 ! 'A :»3t*3^»*W5BW (ELI 0 0 3, ^Wxy 

25 [2] hbe^ : fu^^^fjummm&ymmm (Reus, 

[3] : 7V9)V'?)l^*-ir (R6 58 1D, 7HA>f^HJ) 

[4]>Wtt:LS-110 
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i\mm 1 ] 

MM2 i izmmo^mtm&Wr-e. o-npd, Aiq 3< lif. 

( + ) -10-*>77XM>i2 0 6mgi < MilTiStlfcPTA 
lOOmgOjg^t^u DMA c 1. 8 7ml£, g^B8^TT?J)D^T 

<D^mz J; 0 OL E D3fr=P£ftsggLfc D 

O L E D £|S| 2 fc^To 

»1] 







[mPa«s] 




mm 

Cnm] 
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